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The defective condition of the carriage-ways of the British metro- 
polis, and of almost all the cities and towns of England, forms a singular 
exception to that high state of improvement which the public works 
of this country generally exhibit. It is an evil which every one 
observes, and feels, and complains of, and which has nevertheless sub- 
sisted for a long series of years without any serious or rational attempt 
being made to have it remedied. Travelling has made wondrous strides 
in point of ease and expedition, and this has necessarily been the con- 
sequence of much improvement in every thing on which quick and 
comfortable travelling depends — of improved roads, improved carriages, 
improved driving, drc. But, as regards the roads, it is those of the 
country alone which have partaken of this improvement; for still, at 
every town you enter, you find things nearly as they were fifty years ago; 
the causeways as rugged, rutty, and merciless to flesh and bones, as 
they were in the days of our grandsires. 

Mr. M 'Adam, who has done so much, by the system to which he has 
given his name, to improve the country roads of England, has been 
recently employed to re-lay some of the streets of the metropolis on the 
same plan ; and every thing that could conduce to give the experiment a 
fair trial — money, time, and facilities of all sorts — have been placed at 
his command. The experiment, however, may be regarded as a 
complete failure. The utmost that Macadamization can be said to 
have effected any where in London, is some gain in point of smoothness, 
and a dimunition of the noise occasioned by the passage of carriages 
and waggons — benefits that compensate but poorly for the many serious 
evils with which it is attended. In all the great thoroughfares thattkaK* 
been re-laid on Mr. M* A dam's system, *vnc\i **"NS eiNs&u&Bt w»&J^»»s^- 
frian 1 Bridges, Oxford, Bishopsgate, axA fcoY«D»^«*»* <«**"« *** 



traffic is busy and incessant — where carriages of a\\ descriptions are con- 
stantly passing to and fro, and in the most zig-zag directions — the metal, 
as it is called, is so rapidly ground to dust, that it is only by a constant 
supply, at a great expense, of new materials, that the carriage-ways are 
kept in a passable state ; and in all weathers, whether wet or dry, the 
produce of this perpetual grinding process, is- alike annoying and injuri- 
eus to the inhabitants and to passengers. At one time you have to wade 
your way through pools of mud, at another to buffet it amidst clouds 
and whirlwinds of dust; clothes, houses (inside and out), furniture, 
health, and comfort, are all alike sufferers by the nuisance. Every 
passing creature and thing serves as it were the office of a mud or dust- 
cart, and every adjacent building as a resting place for the flying 
favours of Macadamization. Nor does the evil stop here ; for after all 
the mod and dust thus carried off, there still remains an abundant 
residue, which finds its way into the public sewers, supplying them with 
a sort of food which must ere long (should the system not be abandoned) 
produce obstructions most injurious to the bodily constitution of this 
great metropolis, and which can only be removed at great inconvenience 
and expense. 

Streets constantly in want of repair, always mending and never 
mended— a great increase of expenditure, (amounting in some cases, as 
the writer has been assured, to triple and quadruple that incurred 
under the old system); inundations of mud in winter and clouds of 
dust in summer; persons and property injured; the very prima vies 
of the city obstructed ; — suebjare the evil consequences of a system, which 
offers in return only a little less noise, and a little more ease to those 
who ride. 

All these evils are of course proportionably diminished, according 
as the traffic is more or less frequent. Nor is it meant to be denied, 
that in many retired streets and squares Mr. M 'Adam's system has 
been and may be adopted with counterbalancing advantages. Wherever, 
in fact, the traffic is not greater than on most country roads, Mac- 
adamization will be found equally beneficial — with this difference only, 
that the number of persons liable to be annoyed by the vicinity of 
a dusty or muddy road is greater in town than in the country. 

That a system which suits the country well should fail so com- 
pletely in town, is only what might have been naturally expected 



The Macadamization of Bishopsgate Street alone is stated to have occa. 
*ioxedan expense of about £1,600 for clearing the sevrew*. 



from the great difference between the two. Why were causeways of 
hard granite ever thought of for towns at all? And why have the 
blocks of these causeways b$en made, from time to time, larger and 
larger ? Because, doubtless, of the greater traffic in town than in the 
country, and of the insufficiency of streets constructed of smaller and 
less durable materials to withstand the tear and wear which that traffic 
occasions. What, then, is this attempt to extend the system of Mr. 
M'Adam into the hearts of our cities, but a recurrence to that very 
state of things, which general experience long ago pronounced to be 
intolerable ? 

The very fact that Mr. M 'Adam's system is pretended to be equally 

good for town and country, ought of itself to be decisive of the fallacy 

of that pretension. It is impossible that any system whatever could 

produce the same results, under circumstances so diametrically opposite. 

The only other plan for improving the streets of the metropolis which 

the writer has seen reduced to the test of experiment, is that for which 

Mr. Richard Macnamara has taken out a patent. The " identifying " 

feature of this invention is stated to be, that " it consists in working, 

cutting, or forming the sides of blocks or stones, so that they shall make 

alternately obtuse and acute angles, with'the upper surface of the block 

or stone; which being done, they may be so arranged or combined that 

they will mutually and reciprocally support and preserve each other 

from the imperfections so generally found in the usual mode of paving." 

In other words, Mr. Macnamara proposes to cover each carriage-way 

with a sort of straight arch of regular masonry, consisting of stones so 

fashioned and combined, that they shall mechanically keep each other 

from sinking, and present at all times a level surface, or nearly so. 

And to pror* the practicability of such a system of paving, the patentee 

refers to a specimen to be seen in Guildford Street, Brunswick Square 

"where it has been down five years without any reparation." 

The writer has inspected that specimen, but to him it furnishes any 
thing but a proof of the efficacy of Mr. Macnamara' s plan of improve- 
ment. The stones, so far from exhibiting an uniform surface, produced 
by that mutual support and dependance — that equality of action and 
reaction, which Mr. Macnamara states to be the identifying principle 
of his invention, — have settled into a state of as great irregularity as 
any part of the adjoining pavement on the old plan ; some have sunk 
very much, and there is scarcely one but has fallen awa^ frocd ^fevs*^ 
adjoining it. 
Nor would this have been a tail «pec&n«&\t»& ^ >*«&> ******** 



than it is. Only about half of the carriage-way referred to — namely 
that near the houses, is paved on Mr. Macnamara's plan. Now every 
one knows, that it is on the centre or erown of a causeway that the 
traffic is always greatest, and from the effects produced there, that an 
opinion may best be formed of the efficiency of any system of paving. 

Nothing else, however, could possibly result from the attempt to 
exemplify such a principle as that of Mr. Macnamara's patent. It is 
palpably a most erroneous principle. Stones shaped and arranged in 
the manner prescribed by him, will not mechanically hang together 
under a superincumbent pressure (which is what his patent asserts) ; 
not at least without a number of adjunctive helps, of which he seems 
to take no account, and scarcely even with these. It is on the authority 
of the patentee himself that we have likened his plan of paving to that 
of a straight arch ; but he ought to have added — to an arch without 
piers j abutments^ or foundation of any sort. When we further con- 
sider how expensive such an adamantine and nicely constructed 
pavement must be (a point on which the patentee has been wholly 
silent), and that were it adopted throughout the metropolis, the whole 
of the old paving, laid down at a vast expence, must go for little or 
nothing, there can be no hazard in pronouncing Mr. Macnamara's 
scheme as inexpedient as it is inefficient. 

A writer in the Mechanics 9 Magazine (Vol. II. p. 216, June 12, 1824), 
has proposed, as subsidiary to u an improved line of subways," that the 
ordinary paving should have an " underlayer of large unhewn stone, 
well bedded in earth ;" and this suggestion he enforces with a remark par- 
ticularly worthy of attention. " It is a matter,' V he says, " of no surprise 
that the paving stones sink into hollows without the aid of other causes 
than the looseness of the earth on which they are laid ; it generally 
consists of broken bricks, the refuse from cinder hills, and uncementing 
rubbish of al descriptions ; the surprise is, that no means have yet been 
adopted to reach the root of the evil, by producing a better bedding 
surface for the superincumbent paving." 

There can be no doubt of the efficacy of such a substratum as is here 
proposed; but to say nothing of its costliness, there is one obstacle to its 
adoption that will probably never be obviated. " An underlayer of large 
unhewn stone" could not be easily lifted, and it would be requisite (as 
the proposer admits) that such an improved system of subways should 
be previously substituted, as would supersede the necessity which now 
so frequently exists of breaking up the pavement for the purpose of laying 
and repairing sewers water and gas pipes, 4fcc. •, an altetaWoix oi to* 



entire and costly a description to be looked for in an old metropolis 
like London ; which even as matters are, may boast of excelling all other 
cities in the management of its sewers. 

A plan of paving somewhat different from any yet mentioned, is to be 
found in the London Journal ef Science for March, 1826. The author, 
a Mr. John Finlayson, submits it as particularly " suited to the streets of 
London and other great towns." He proposes, first of all (agreeing as 
to the principal defect with the author of the preceding plan), that the 
bed or foundation of the road should be prepared by rolling, ramming, 
or otherwise, so as to be perfectly solid and as level as possible; that 
on this foundation there should be laid a series of iron boxes of an 
oblong shape, about 4J feet long and 2$ broad, each containing eighteen 
square, sockets, and each of these sockets a wooden block (as a sub- 
stitute for granite) with the grain upwards ; and that in order to wedge 
and confine the blocks firmly, and prevent them from being shook or 
displaced, gravel, broken stones, or hard rubbish, should be rammed in 
between them. A road thus formed, he says, would be sq firm and 
compact " that neither time nor the heaviest weights which might pass 
over it, would in any degree alter its level or destroy the materials of 
which it is composed." 

In explanation of the substitution of wood for granite (the most' 
novel and startling feature of this scheme), Mr. Finlayson states that he 
has found by experience that there is much less waste of wood, set on 
end in the manner above described, than in the case of the hardest 
whin or granite, when exposed to the same wear. , " I made the expe- 
riment," be says, "many years ago on a pavement upon my father's 
premises. Our stones frequently sunk, and for experiment I cut some 
pieces of wood according to the size required, and introduced them in 
place of the stone, set on end in the same manner I have already 
described, with wood planks at the bottom ; and after a lapse of 
twenty-five yean, I observe that the granite has undergone more wear 
than the wood, the latter of which now stands more prominent and 
flush than any other part of the causeway that surrounds it. I raised 
some of the wooden blocks, expecting them to have undergone consider- 
able decay, but was surprised on finding that the wood was quite as 
fresh as on the day it was laid." 

Better evidence than this of ihe superiority of wood over «fa»fe V«. 
highways could scarcely be desired, not Sa V\ ttStoata. V* ^w^*^* 38 *^ 
this superiority arises, A bud, yeA ttow» %\toctara*> isU&A* 
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while one that, is much harder, bat friable, is at once broken and 
dispersed. 

The advantages, then, which Mr. Finlayson claims for his plan, are 
•hiefly these : — 

1st. That there would be " less waste 11 of material, and of course 
" less mud or dirt in wet weather, and less dust in dry." 

2nd. " That the noise of the passing carriages would be entirely 
deadened, 9 ' or comparatively so. 

3rd. That the wear and tear of horses and carriages would be 
greatly diminished. 

And 4th. That " should any portion of the pavement require to be 
raised at any time, to get to the water or gas pipes, it could be laid 
down precisely in the same manner as it was taken up." 

The projector of. this improvement seems not to have been aware, 
that it is one, which in its principal feature, has already had the sanction 
of considerable experience in its favour ; for though it is new to Britain, 
it is not so to other countries. In Vienna, Munich, and other con- 
tinental capitals, the large open courts of the principal residences, are 
all paved with blocks of hard wood, set on edge, over which carriages 
roll almost without noise. 

* Mr. Finlayson proposes the addition of cast-iron cellular boxes to 
hold these blocks of wood ; and herein we shall perhaps find that his 
plan is rather an alteration than improvement of the continental prac- 
tice. The most obvious effect of these iron divisions and sub-divisions 
would be to separate, as mueh as possible, the component parts of the 
pavement, the blocks, from each other, and the whole from their natural 
bed or foundation ; whereas it should seem that the true way to pro- 
duce a stable and uniform pavement, is to combine the various parts 
as closely as possible, to make each block depend on its neighbour, and 
to give the whole a firm hold of the soil on which they rest.- ''Blocks 
thus connected would, like false teeth, be easily shaken loose; and if 
they rose or sunk, it would, In consequence of their being packed into 
these divisional boxes, be only in companies of eighteen at a time. 
The hollows and prominences of a carriage-way so constructed (and 
such inequalities would occasionally occur under the best system of 
superintendence) would all be on the grand scale of four feet and a half 
by two and a half. The noise,. tooy mutt necessarily be much greater 
wJtb the iron cases than without them. - 
Mr. Fiidnyson reckons i^indeed^. among the advaategw ot \fa ^taa, 



that this packing of the blocks into separate cases, would make it 
easier to re-lay any portion of the pavement, when raised to get to the 
water or gas pipes, precisely as it was before ; but it is an advantage, 
the reality of which may be fairly doubted. After the bed or founda- 
tion has been once made as perfectly solid and level as Mr. Finlayson 
recommends, there can apparently be as little difficulty in restoring 
blocks to their previous situation when taken up one by one, as when 
removed in cases of eighteen. The fewer blocks, too, lifted at any 
time the better ; economy, convenience, and dispatch, will all alike be 
consulted, by so constructing the pavement that you may always lift just 
as much as is absolutely necessary, and no more. 

In every view, then, that can be taken of these iron accompaniments 
of Mr. Finlayson's plan, they promise nothing but disadvantages ; a 
loose pavement, more noise, more trouble, and more expense. The 
plan has still, however, some valuable circumstances to recommend it, — 
its " solid foundation," its wooden blocks, and its having been actually 
practised with success. That an efficient and durable carriage-way 
might be made of wood, seems at least abundantly probable. 

Mr. Finlayson offers no estimate of the expense of laying down such 
a pavement, but should it invite adoption in other respects, it is not 
likely that the cost of it would furnish an objection of much weight. It 
could scarcely be more expensive than Mr. M* Adam's plan, adopted 
with so little hesitation, which destroys every thing and leaves matters 
precisely where they were before streets were paved at all. The pro- 
bability is, that a wooden pavement (without the iron accompaniments) 
would not be dearer than one of stone ; but were it even twice or 
thrice as costly as the ordinary paving, any such additional expense 
would be amply repaid, should the greater uniformity, cleanliness, 
quiet, and durability which it promises, be realized. 

In the new streets particularly, which are every day branching out 
from this great aggregation of cities, it seems desirable that a trial of this 
sort of pavement should be made ; in those more especially towards the 
west and north, where fashion and luxury seem destined to fix their 
abodes, and where superior quiet most of course have its highest value, 
.there no old pavement would have to be thrown aside, and its value 
lost to the community ; the new plan would be encumbered with those 
expenses only which legitimately belong to it. 

All the plans, it will be observed, hitherto \\»\kR*A.> «&fe <& ^^ 
nature of entire substitution* fot the v"**k*> *a5»R*SH* ^w»%,*fcs&^ 
the writer in the Mechanics 1 Magpatae to« wsw^»^ ^^ '«««** 
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proposes to substitute a better substratum. But we have now iff 
request attention to a scheme which takes a middle, and perhaps, on 
the whole, a safer course, than any of these ; a scheme which has for 
its object merely to remedy the defects of things as they are, and 
which is such, that it may be applied to any sort of pavement, whether 
of stone, wood, or any other material. It is contained in a small 
pamphlet by Colonel Macefroni, entitled " Hints to Paviors," printed in 
1825, for private distribution, and, now with the author's permission, 
annexed to these remarks. 

Colonel M. commences his pamphlet with an account of the different 
sorts of pavement adopted in Rome (ancient and modern), Naples, 
Florence, Sienna, Milan, and other Italian cities. He shews, that 
though these have been no where excelled in point of durability, yet 
that they are only suited to their respective localities, and none of them 
calculated to be applied with advantage to the streets of such a eity as 
London. He then touches on the plans of Mr. M'Adam and Mr. Mac- 
namara, but with a degree of reserve as to their demerits, dictated 
apparently by a sense of delicacy towards projects to which his own 
must be considered as a rival. Of Mr. Finlayson's he says nothing, 
not being aware, it is to be presumed, of its existence. The plan 
which he finally submits may be considered under three heads : — 

First, Col. M. proposes that " the ground previously to laying the 
stones" should be well hardened. Mr. Finlayson, as we have seem 
also begins with " rolling and ramming the bed or foundation" so as to 
make it perfectly solid and level ; nor can there be any doubt that it is 
to the want of such a foundation, that the defects in the existing system 
of paving are chiefly to be ascribed. Nothing, indeed, can well 
be imagined more necessarily inefficient than the substratum of loose 
earth and rubbish, in which the London Paviors have so long delighted, 
with so much advantage to themselves, and loss to the community. No 
good pavement could ever be constructed on so trashy a foundation. 

Colonel M. recommends for the substratum, " a mixture of broken 
gravel, dry rubbish, and a little chalk," and hints that their agglomera- 
tion would be much promoted by the addition of any animal or oleagi- 
nous fluid, such as " the broth from the huge cauldrons at Whitechapel* 
wherein many horses are boiled at a time for dog's-meat." On the 
advantages of the latter, Colonel M. does not perhaps sufficiently insist; 
be seems to put his chief trust in mere mechanical induration. The 
examples in nature are numerous, of animal gelatinous m&Atet taming, 
*n combination with aluminous and calcareous eaxtta and *\yte\»\x* 
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sands, substances so hard and compact, as even to strike fire with steel. 
Any sort of fatty liquid would serve for the purpose, and none better 
than that which the dog's-meat men of Whitechapel can supply in 
abundance. 

Coal tar would have nearly a similar effect, and may still be obtained 
at so cheap a rate from the gas-works, as to maintain a competition 
with the produce of the Whitechapel cauldrons, that would keep down 
the price of both. " About a year ago," says a correspondent of 
the Mechanics 1 Magazine, ( p. 365, vol. 6,) " I poured a quantity of coal 
tar upon a heap of road-scrapings, which, when removed six months after, 
was much harder than a mass of solid chalk. A walk made of gravel 
and road-scrapings, to which I also applied coal tar, became as hard 
as a rock." Another correspondent of the same work states, (p. 270, 
vol. 2), that " Margate Pier has been done in this way ; and though it 
is several years since the tar was put on, it remains as firm as it was at 
first." 

The only objection that could be offered to this hardening of the 
foundation, is, that it will make it more difficult to break it up (at 
present nothing is so easy) when access is wanted to the subjacent sewers, 
and water and gas pipes. Undoubtedly it will do so ; but can there be 
anyjhesitation in choosing between a little more labour occasionally < t and 
bad roads, that are of every-day use, perpetually? No person, of 
course, will suppose that it is meant that the hardening process should 
be carried so far as actually to make the substratum " as hard as a 
rock;" all that is intended by pointing out the indurating qualities 
of animal liquids and mineral tar, is to shew that they may be made 
materially subservient to the general purpose of binding the materials 
of the substratum firmly together, as long as circumstances will allow ; — 
circumstances of such daily occurrence, that no induration can ever take 
place to such a degree as to require more than a little extra exertion of 
those pickaxes which every opening of a pavement now calls into 
requisition. 

Colonel M. proposes, secondly, " to fix and depress the stones when 
laid;" that is, to combine the superstructure with the substratum, 
in the manner which, in treating of Mr. Finlayson's plan, it has been 
attempted to be shewn, is perfectly essential to the formation of a stable 
and uniform pavement. 

The third condition of Colonel M.'s plan is, that after anavevoAaitauh 
been once constructed according to \foa \see»Qan% t^ks ««* ^a&sssfc^ 
be taken to remove, from time 16 timt, w«n \swtodto«i.««» wswtewfc. 
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by those inequalities of pressure to which all highways are liable. 
" The operation mast not be too long delayed, for inequalities onco 
formed, mast necessarily increase with accelerated rapidity, inasmuch 
as the wheels continue to fall into the depressions with a momentum 
which progressively increases with the increase of the depressions," 

In order to accomplish the more readily these three conditions of 
a good pavement, Colonel M. gives the design of a machine, which 
(being without a name) we shall take the liberty to call the "flying 
stone-driver." The machine, as it is here described, appears susceptible 
of improvement ; but there can Be no doubt /that, by something of the 
kind, the compression of the substratum, the ramming (as it were) of 
the blocks of stone (or wood), and the reduction of all protuberances as 
they occur, would be effected with great gain, both in point of labour 
and of dispatch. 

The resulting advantages which the plan of Colonel Maceroni ap- 
pears to offer, are these : — 

1st. That the whole of the present paving-stones might still be 
made available to the public service ; not subjected to the pounding 
hammers of Mr. M'Adam, nor thrown aside to give place to the 
expensive masonry of Mr. Macnamara. 

2d. That the only new expense incurred would be the expense of 

taking up the present pavement, and re-laying it in a more solid manner. 

3d. That even that expense may in many instances be saved — in 

streets, for example, only recently paved, or of small thoroughfare — by a 

careful and continued application of the " Flying Stone Driver." 

4th. That the carriage-ways would thus, at a small expense, be kept 
constantly smooth and solid, and carriages roll easier over them, and 
with less noise. 

5th. That the wear and tear of the pavement would be greatly 
diminished, less mud and dust occasioned, and the expenditure for repairs 
and cleaning proportionably reduced. 

And 6th. That should the plan of paving with wood be found preferable 
to that with stone, and be adopted, either generally or partially, the 
system of management which Col. M. proposes, would be equally appli- 
cable to both. 

Another plan which claims a few words, and which like the last is of 

an intermediate kind, has been proposed by Mr. George Knight, in the 

Quarterly Journal of Science. Mr. Knight concurs in the opinion that 

the chief cause of the imperfections in the existing ^avemerd, is « the 

nature and state of the soil ih which the paving stonei axe p\w:e&: > He 
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observes, with troth, "that while the present soil is continued as a sab- 
stratum, so readily softened by water, and dag up loosely, as though to 
facilitate the stones driving into it at irregular depths, neither the 
triangular, the block, nor any other pavement, ancient or modern, will 
prevent its rapidly acquiring an uneven and muddy surface. Common 

« 

earth and rubbish readily mix with water ; thus mod most be formed 
under the pavement in wet weather, which passing op through the 
needlessly-wide interstices, occasions a rapid accumulation of mad on 
the surface, and makes room for the descending stones," <fcc. 

Mr. Knight agrees also in thinking that though the system of Mr. 
M'Adam is " preferable to any other yet introduced for a road not 
extremely used," it is wholly inapplicable to each great thoroughfares 
as the streets of London. u Such," says he, " is the rapid wear by 
pulverization of granite, and all other brittle substances, and so slowly 
do they yield to mere friction, that I apprehend where the road would 
wear ten inches in a year, the well paved street would not yield more 
than one-fifth of an inch in the same period, after the first wear of the 
sharp edges of the stones, which with close joints would be very trifling. 91 

Mr. Knight's remedy is, to take up the present pavement, and then 
" to form a Macadamized road, on which, as soon as it had acquired, by 
raking and wear, an uniform and solid surface," he would, " without 
scraping it, lay paved stones of equal depth and width, and as square as 
they could be obtained consistent with economy," Ac. 

Either this plan or one similar to it, is alluded to by Col. Maceroni, 
(see Appendix, p. 21), as having been tried in Piccadilly, but found 
objectionable on several accounts. " According to this method," he 
says, " the old pavement is taken up for a space of about thirty or 
forty yards at a time, and a regular road is laid with gravel and, broken 
granite, a la M'Adam, upon which the paving stones are subsequently 
laid, and the operation repeated for another forty yards. It however, 
takes at least ten days or a fortnight to harden in succession, each 
of these tracts, sufficiently for the application of the paving stones; 
and these successive hardenings are to be performed by the carts, 
carriages, and horses, of the public, with so much inconvenience and 
annoyance as amounts to a complete nuisance. After all, this pave- 
ment of such troublesome and expensive prodtction will not stand much 
lenger than the old." So much has the force of all these oh^Aiwak 
been felt, that the plan has been since BfoaxifaftttA. 

Having now passed in review the , vwc\o\» «tosta«* ^a^tot w^ 
brought forward for the improvement ot \k* ^«b«<ed»d\. <A ***» w ** s 
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polls (as far as known to the writer), it only remains to state the prac- 
tical conclusions which seem to spring oat of this enquiry. 

It may he regarded, then, as abundantly established by experience, 
by the concurring opinions of nearly all who have investigated the 
subject, and by every common-sense view which can be taken of it — 

I. That a good solid substratum is more than any thing else wanted 
to remedy the defects of the present system of paving. 

And II. That it is absolutely essential to have a superincumbent 
pavement formed of durable blocks of stone or wood, well packed 
together, and kept level by a vigilant system of superintendence. 

The plans which combine, in the greatest degree, the performance 
of both these conditions of a good system of paving, are those of Mr. 
Finlayson and Colonel Maceroni, the latter more particularly; nor does 
there seem any reason to doubt that by one or other, or by an inter- 
mixture of the good qualities of both, the streets of the metropolis 
might ere long be so improved, as to leave little or nothing to desire. 
It depends on experiments yet to be made, and which it will take some 
time to make, whether it will be adviseable to abandon the present 
practice of paving with stone; but should wood be found only to wear 
nearly as well as granite, the advantage which a wooden carriage-way 
would possess in occasioning less noise and less wear and tear of every 
kind, will doubtless cause timber blocks to be adopted wherever a new 
pavement is required to be laid down. But whether wooden blocks are 
ultimately adopted or not, or adopted only partially (as for instance in 
the more retired and fashionable streets and squares), the plan of 
Colonel Maceroni is of such a nature as to be applicable to any of these 
contingencies; it would suit equally well both stone and wooden 
carriage-ways ; and whether it suited either sufficiently, a trial of a 
very few months would determine. 
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However true it may be, that an observant traveller cannot fail of being struck 
with admiration at the excellence of the turnpike and other roads throughout this 
country, he must, at the same time, be very much surprised at the badness of the 
carriage pavement, even of the principal streets of this astonishing metropolis. 
It is difficult for him to understand how, in a country where every mechanical 
art is best understood and actually applied to the most useful purposes — where in- 
genuity, guided by science, is ever on the research, and ever sure to be rewarded 
for each fresh improvement — how, in the very capital of such a country, the 
carriage pavement should be, perhaps, worse than that of any other metropolis in 
Europe ? It is, to be sure, justly boasted that this city enjoys the advantage of 
commodious and matchless foot-paths, and that the existence and goodness of 
such foot-paths are, in one point of view, of more general convenience and 
personal comfort than that of a perfectly level and easy carriage pavement, 
inasmuch as the safety and convenience of the thousands who walk,* should 
be preferred to that of the dozens who ride in their carriages. But, in a 
city like this, teeming with life and activity, throughout which so many 
thousand public conveyances perpetually travel at so rapid a rate, the state 
of the carriage pavement must surely be a matter of very great importance. 



* It appears somewhat surprising and anomalous, that in this most aristocratic 
of all countries, so much attention should have been bestowed on the construction 
of foot-paths. In monarchical France, no such accommodation was ever thought 
necessary for the " canaille," who, consequently are left to scramble out their 
way in the mud amongst the carriages, and under the hoof* ol " ^y^^ua^^^'^^ 
horses. 

Even at Bagdad, Aleppo, and D&moacui, ttrote «tfc ejwM«ft&w» SsaRfc-V 1 ^ * 
a considerable distance beyond the subwrta \ 
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Previously to pointing out what I conceive to be the most advantageous method 
of improving the carriage pavement of London, I think it will be expedient to 
offer a few observations on the nature and construction of such pavements on the 
Continent as are most remarkable for their excellence and durability. 

The ancient Roman paved roads, such as the Via Appia, the Sabina, the 
Flaminian, Emilian, (fee. <fec, first claim our attention. Of these, there are still 
tracts of many miles in perfect repair in Southern Italy, especially in the neigh- 
bourhood of Rome. A good foundation of gravel, broken limestone, or of basalt, 
was sometimes applied, where the nature of the soil required it It is unne- 
cessary to mention the causeways of solid masonry, over which they were at 
times carried, as such causeways, in certain situations, were as indispensable as 
they would be at the present day under the same circumstances of locality. 

The stones composing the pavement of these roads are uniformly of basalt,* 
of a polyangular shape, containing, on an average, about four or five feet surface, 
and about twelve or fourteen inches in depth or thickness. They are generally 
more or less slightly pyramidical, and placed with the base or broadest surface 
uppermost.! It is by no means in every instance, as is asserted, that these stones 
are laid in a bed of mortar ; in many situations I have found it to be otherwise.]: 
Neither are their edges chipped with any great nicety; the juxta-position is, 
however, well contrived, and indeed very remarkable ; for although they vary 
ad infinitum in shape, angles, and more or less in size, they are fitted together as 
though each had been expressly cut for its situation. 

It would appear, that in many places large tracts of these roads have been 
intentionally destroyed, either for the sake of the materials, or for the purposes 
of war and devastation J other portions have, in the lapse of ages, disappeared 
with the gradual changes to which the surface of this earth is subject, especially 
in inhabited districts, when barbarism rapidly succeeds civilization, or civilization 
barbarism. Such portions, however, as have been left to contend with the mere 

* The preference for basalt was so decided, that where the roads, for instance, 
traverse the Appenines, composed of marble and the hardest limestone, basalt has 
still been used, though it must have been conveyed thither at a great expense. 
In some instances, however, I have observed a single line of large marble or lime- 
stone blocks applied as an edging or " curb" to the basalt. Basalt is volcanic 
lava, such as composes the Giant's Causeway and Fingal's Cave, in the Isle of 
Staffa. 

I am inclined to believe, that this exclusive use of basalt is attributable to its 
being, although harder, less slippery than marble or limestone. I have particularly 
remarked, in the town of Casserta, where some of tjie streets are paved with 
limestone, and the rest with basalt, that the former alone are most inconveniently 
and dangerously slippery, although both kinds of stone are cut and laid in a similar 
manner. 

f I should, however, recommend the upper and lower surfaces to be equal. 

/ In most cases no more mortar was used than was sufficient to fill up 
tbe instersticet, which, bom the shape of the stones, wexe wider below than at 
the surface. 
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'wear and use for which they were constructed some two thousand years ago, are 
in as good order and preservation as ever. 

The pavements most similar in construction and solidity to the ancient Roman, 
are the modern Neapolitan. The stones of these are also of basalt, but in lieu of 
being polyangular, they are rectangular quadrangles, mostly squares, generally 
of about four feet surface, and six inches in thickness. The sides are very accurately 
wrought, as well as the surface, which is left as rough as is consistent with a good 
level. These stones are laid in a thick bed of the best Puzzolana mortar, and 
always so arranged, that the lines of junction are never parallel with the line 
of road,* but cross it diagonally. This pavement excels in evenness and level, is 
very permanent, but expensive, and liable to become dangerously smooth, which 
renders it necessary, from time to time, to cut groeves on its surface. The city 
of Naples being admirably provided with sewers and sub-ways of the most solid 
construction, the necessity for disturbing the pavement very seldom occurs, so 
that the expense, though great, is pretty much confined to the first laying. 

The pavement of modern Rome is also of basalt. The stones are parallelograms 
of about two cubes in length $ and on being set up endways, they present about 
ten inches square surface. Although they are accurately cut and equal in size, 
they are simply fashioned by a few skilful blows of the hammer. More mortar is 
used in the construction of these pavements, than even in the Neapolitan. I have 
observed the bed of the best Puzzolana mortar, on which they are laid, to be above 
a foot thick,f Rome being provided with the most extensive and complete sewers 
and sub-ways of any city in the world, its pavements, or, as they may be called, 
horizontal walls, have likewise very seldom any occasion to be disturbed. J 



* Opposite the Foundling Hospital may be seen a bit of expensive pavement, 
the stones of which are most accurately wrought and fitted together, but the lines 
of junction, being parallel to the line of road, deep furrows have been worn 
between the stones, in a few weeks after they were so carefully laid. Moreover, 
having no kind of condensed homogeneous foundation, it cannot be expected to 
retain its level, if subjected to the shocks of heavy carriages. 

f When the Roman or Neapolitan pavement is fresh laid, care is taken to cover 
it a foot deep with earth er rubbish, to protect the mortar, until it is set, from the 
jars of the carriages. The London paviors, who use no mortar, but lay their 
stones in loose gravel, nevertheless take especial care to imitate this practice, and 
carefully protect their loose stones and gravel (from the cold I suppose ! ) with a 
stratum of earth or rubbish, which speedily produces pools of mud or clouds of 
dust. This is not merely ridiculous, but an abominable nuisance. 

| At present there are in Rome but few streets which exhibit the ancient poly- 
angular pavement. In most parts of the city it lays at the depth of from eight 
to twelve feet beneath the present surface. The accumulation over the whole 
extent of the Forum Tranjanum, which was cleared away by the French in 1813, 
was, on an average, about twelve feet. That over the Forum Romanum, situated 
between the Mons Capitolanus and Mons Palatums, was still greater* 

I believe it will be found that the level <&ra^*\\M*\^*\fe^ 
i3i#; as more materials are introduce Vnto\kwii\^^ 

© 



/ 
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The next kind of pavements that it may be necessary to mention, are those of 
Florence, of Sienna, of Milan, and some other cities of Northern Italy. These 
may, indeed, be assimilated to a kind of stone rail-road, as there are particular 
locks allotted for the wheels, and others for the horses. The tracks for the 
wheels are composed of stones of very large dimensions J fhey are of marble, 
|nmacnlBr limestone, or of a very hard sand stone 5. mast of them, particularly 
at Florence, weighing several tons. They are laid with much precision, in lines 
of about three feet broad. The spaces for the horses between these lines are 
paved with small stones, and are, as well as I can recollect, about four feet wide. 
In some of the squares, the small pavement predominates; while the lines of 
large stone-ways cross it in every necessary direction. Nothing can be more 
easy of agreeable than this pavement, which is suitable to carriages of every 
description, without the limitation or confinement of an iron rail-road, but with 
nearly, the same smoothness. 

Among the causes which appear to me to have contributed to the extraordinary 
duration of the ancient Roman pavements, the geological nature of the surface 
over which they are constructed is not the least prominent. With the exception 
of the Pontine Marshes, and some tracts about Brindisi (Brundusium), Taranto, 
and Pemggia, nearly the whole of them have been carried over a surface of 
volcanic tuffo, of greatly compressed Puzzolana, or of calcareous or basaltic rock ; 
all which furnish the best possible foundation. In countries where chalk, clay, 
gravel, or sand, are frequent at the surface, as in England, France, Alsace, part 
of Lombardy, <fec., even these Roman pavements, when not kept in repair, have 
speedily become impracticable for carriages. 

_ Tfee gjgB. and. wjgjgbJL o£ tbfi stones, composing the. ancient Roman p a v em ents 
certainly do, when once well laid on a compressed substratum, oppose much 
vis inertia to the weights which roll over them, while their polyangular shape 
prevents any acute, or even right angles, being presented to partial pressure. 
This polyangular shape, and the excellent juxta- position of their sides, pre- 
vents any continuous line of junction being presented to the course of the wheels, 
which womld so much tend to create ruts, and other irregularities ; moreover, the 
stones being slightly pyramidfeal, produces a tendency to conduct the shocks 
towards the inferior centre of each, or laterally to the superior edges, which are 
well supported by the surrounding ones. 

It is necessary also to remark, that the carriages used in Italy, both anciently 
and at the present time, are what would be deemed in England very light. Besides 
which, the wheels of the modern Roman and Neapolitan carts are of a larger 

I The numerous sackings, burnings, and subversions endured by Rome in the 

barbarous wars of the lower empire, and the " good oM times " that followed, 
have produced a considerable rise in its level. This has necessarily been 

I greater in the lower parts, between the celebrated seven hills, whose relative 

elevations have diminished proportionately. Thus the famed Tarpelan rock or 

i precipice, on the south side of the Capitol, has, by the process of subtraction from 

tbe top, and addition to the bottom, daring more then two- thousand years, been 
*mfMomfto Jen than forty Act in height. 
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diameter than any wed in England. It would appear that the carts of the anctent 
Romans were generally two wheeled, drawn by two' or four oxen. Travelling 
was for the most part performed on horseback, or in litters carried by two moles. 
Chariots for travelling do not appear to have been used at all, much before the 
close of the republic. They were both two and four- wheeled, but not made to 
carry more than two persons, besides the driver. They do not appear to have had 
any springs ; the wheels were very low, and not more than thirty- two or thirty- 
three inches apart. So that, altogether, it may be presumed they were more 
calculated to bruise the bones of the riders, than injure the pavements over which 
they bounced. 

Such, in a very few words, are the best pavements I have bad an opportunity of 
observing, and there is reason to believe there are no better existing. It does not, 
however, follow, because they are good, and perfectly well adapted to their 
respective purposes and localities, that any of them might be applied with advan- 
tage to the streets of *London. I think it may be easily shown, that neither the 
ancient nor modem Roman, the Tuscan, or Neapolitan, would possess the 
qualities required for such an application. 

To pave London after the ancient Roman plan, would, in the first place, be 
attended with* enormbtts experts*, and entirely new stones would be required' for 
the whole undertaking. Stones of so large a surface would also become most 
dangerous for horses, at any pace faster than a walk, — or when drawing heavy 
weights, — or upon an acclivity. In London, waggons and carts are in general 
use, of far greater burthen than any which were anciently or are at present used 
in Italy. Some of our stages and vans, to a very considerable weight, moreover, 
add great velocity.^ I shall be told, perhaps, that In proportion to this horizontal 
velocity, the vertical gravitation is diminished j but these carriages have very 
small fore- wheels, upon which the drivers, with extraordinary stupidity, contrive 
to place the greater part of the load.* Such small wheels, so over-loaded, 
descend with great violence into the least depression of the pavement, and are 
thrown up (to fall again) by the slightest protuberance. ' 

I very much doubt whether, even in point of durability, either the modern 
Roman or Neapolitan pavements would succeed in London. Considering the 
friable nature of most descriptions of mortar, I suspect, that the repeated shocks 
of very heavy carriages would pulverize and detach it from the inferior surface of 
the stones, part of it would work out, and the stones become loose.f A further 
great objection to any such solid masonry pavements is, the frequent necessity of 
partially taking it up to lay gas and water pipes, and to repair our trumpery 
crumbling brick sewers.} 

• The pertinacity with which this custom is followed is somewhat surprising in 
this scientific country. What are we to say to the riders too. We frequently tee 
five or six in front on a stage coach, without a single person behind, or even 
inside! 

f I have teen portions ef ancient Roman road broken np by the passage of 
heavy artillery. A very few such large stones displaced, iri& m&est *fcx% wA. 
impassable for carriages. 

t Our sewers are admirably planntA and. \s*c&s&, \wX >3s» «&»&*» 
tb§ coBftractioi) are very deficient of \h& t«cfc*s»xs wifti&toj.. 
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The foregoing objections ' will equally apply to the modern Neapolitan 
pavements. The modern Roman has not the defect of being too smooth, but 
it has that of homogeneous chemical solidity, which will not admit of its being 
perpetually displaced for the temporary purposes above mentioned. Moreover, 
where are we to get a sumcint quantity of such Puzzolana mortar as is employed 
in Italy, with which the pavement becomes as one rock ?• 

With regard to the pavements, or, as I have ventured te call them, the 
stone railways of Florence, Sienna, Milan, <fec. <fec, the objections to their 
adaptation to the streets of London must also be obvious enough. Independently 
of the enormous expense of the materials, such a system could never answer 
in streets where vehicles of all descriptions, going at every degree of velocity, 
have occasion to cross, pass, and ran abreast of each other, over the entire 
breadth of the street. Such large stones, whether of granite or limestone, 
would soon become dangerously smooth, their longitudinal edges would wear, 
the contiguous stones sink, and ruts continually be formed along them.f 



* I have frequently seen portions of such pavements undermined, and 
displaced by torrents, without a single stone being detached from the masses of 
several square yards' surface, into which the pavement was broken. On one 
occasion, near Ancona, I remember the water having undermined the whole 
breadth of pavement, so as to admit of my crawling under it from one side to 
the other. I immediately after passed over it in my carriage, as safely as over a 
bridge, 
f In that delectable imitation of the French which is 'exhibited on the 
• Hammersmith road, of which one portion is paved and the other not, the high 
ridge, which must perpetually exist at the edge of the paved portion, has 
afforded many good jobs to 4 th© surgeons and wheelwrights. A propos of French 
roads — I will venture to digress so far as to observe, that with the exception 
of their straightness, their construction in other points is very bad. They are in 
general three times teo wide ; they are too much arched or elevated in the 
middle, and when this part of them is paved, nothing is done to the lateral 
portions which are not. From being too wide, so much care cannot be 
bestowed on their construction, at the same expense as would suffice were they 
narrower. Secondly, the carriages and carts not being obliged to get out of 
each other's way, form regular tracks and ruts for those going and those coming, 
out of which they never dream of moving. These French carts and waggons 
are of quite as barbarous and rude a construction as they could have been in 
the days ofClovis or Charlemagne, save and except, peradventure, that very 
ingenious invention of the modern French, for the express purpose of enabling the 
said carts to keep exactly and undeviatingly in the same ruts. For whereas 
in different districts the carts vary more or less in width, to that cart A would 
not be able fb go exactly in the rut of cart B, it is contrived, that their axletrees 
should have six or seven inches to spare, over and above the portion confined in 
the nave of each wheel. The linch pin is affixed to the extremity of the axle, so 
that the wheels are at liberty to wash to and fro from side to side, and adapt 
themselves exactly to the ruts, which the French road-makeu so n\£\\Yy Kyvi*- 
oiete. fa passing by a French cart you must therefore be caxeiuV to attswi tat, *\ 
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It remains for me to observe a new* method of paving, which hai been lately 
attempted in Piccadilly, but which I am confident will not be found to possess 
any advantages over the old plan in general use, at all commensurate to the great 
inconvenience and expense attending its formation. According to this method, 
the old pavement is taken up for a space of about thirty or forty yards at a time, 
and a regular road is laid with gravel and broken granite, a la APAdam, upon 
which the paving-stones are subsequently laid, and the operation repeated for 
another forty yards. It, however, takes at least ten days or a fortnight to harden 
in succession each of these tracts, sufficiently for the application of the paving 
stones, and these successive hardening* are to be performed by the carts, car- 
riages, and horses of the public, with so much inconvenience and annoyance as 
amounts to a complete nuisance ! After all, this pavement of such troublesome 
and expensive production will not stand much longer than the old ; for, when any 
portion of it has to be taken up for pipe laying, <fec, how is that portion to be 
restored to. an equal density with the rest ? In fact, there is no species of pave- 
ment that I have ever seen or heard of, to the application of which to the streets 
of London there would not be many great objections. I, however, flatter myself, 
that, after much observation and reflection, / have hit upon a method that would 
combine economy with durability, and with what is here quite indispensable, the 
admissibility of partially and frequently disturbing it, with no greater inconveni- 
ence or expense than occurs according to the present system. 

Having thus far, therefore, endeavoured to show, that solid cement-laid pave- 
ments, or even such as derive their solidity from the size and weight of the stones, 
would severally present many objections to their adaptation to the streets of 



least, six inches of concealed axle, which ever and anon darts out from the 
nave, like the tongue from the snout of a snake. 

The middle portion of a French road, which is generally paved, is so much 
arched, that carts are naturally induced, if not compelled, to take the centre of it $ 
so that those going in opposite directions invariably use the same track, out of 
which they only momentarily move at the instant of meeting. Deep ruts are 
thus soon worn even in the most substantial pavement — the difficulty of repairing 
which, unless throughout the whole extent at once, must be sufficiently obvious. 
I have here alluded only to the two or three main roads of France. In the others, 
which they regard as secondary ones, I have travelled for scores of miles where 
1Jie ruts have been so deep, that on one of my wheels falling in, it could not 
touch the bottom, but rested on the nave and axle. 

Besides the consequences of the defects of locality and of materials, I have 
remarked three principal causes of the speedy deterioration of highways. Their 
being too wide — too much arched — and their having but little traffic upon them ; 
— all which circumstances conduce to the carriages keeping in one track, and to 
the consequent formation of ruts and holes. The only defect in the English high 
roads, is their having so many unnecessary, and often dftn%«taroa> Njot^vw^vc^ 
windings. Here and there, they ate eras, too \»nww\ v^Xri&a&w^ws**^**^ 
suffered to encroach upon them. 



/ 
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London, I will now proceed to state what I conceive would prove a cheap and 
efficacious succedaneum. 

My expedient is Mechanical pressure, which may be applied in three different 
stages of the work ; first, to harden the ground previously to laying the 
stones ; secondly, to fix and depress them when laid j thirdly, to equalize and 
perfect a pavement after it has been some time in use, by applying the pressure 
only on the protuberant parts. 

The machine I propose fer the above purpose is similar to a pile-driver of the 
lesser kind ; the weight being drawn up by a rope passing over a single pulley 
wheel at the top of the slide shafts, and terminating on the other side in a cluster 
of smaller ropes or cords, one for each of the six, eight, or ten men employed 
to work the machine. The weight, or " monkey," as I believe it is called, is 
raised by simultaneous hauls of the men, and let fall again by similar alternating 
movements of relaxation. For my purpose, the weight should be of wood, more 
or less conical, with a flat circular or square base of about three feet diameter. 
A solid block of oak, well bound and shod with wrought iron, and weighing 
about 6 cwt., would produce sufficient force with very little raising, consequently 
with much rapidity, and be at the same time perfectly manageable. ' The per- 
pendicular slide shafts and stays, together with the weight, that is to say, the 
whole of this simple machine, is to be fixed upon a quadrangular frame of about 
eight feet by five; and to this frame I would attach four or six pivot or castor 
wheels of about a foot diameter, by which it might be moved with the greatest 
ease in every possible direction. If the men who work the weight are made to 
stand upon the frame itself, it may be worked uninterruptedly, while it is regularly 
drawn over the pavement, faster or slower, repeating or not repeating the blow 
on the same spot, according to the intention and discretion of the superintendent. 
It surely must be allowed, that the present method of simply digging up the 
ground to a considerable depth with a pickaxe, without any subsequent harden- 
ing, can but furnish the stones with a foundation of very unequal resistance. It 
is true, that, after laying them in this soft bed, they are slightly compressed with 
a hand rammer ; but it is obvious, that unless this compression be made equal to 
that which the stones will afterwards endure from carts, <fec. the surface of the 
pavement must speedily give way, and become the counterpart of the unequally 
dense substratum. Even were the subjacent earth quite uniform in its density, 
or rather softness, I should say, it is absurd to expect the pavement can preserve 
its level, when that density is so far from being sufficient to resist the maximum 
of pressure it is destined subsequently to endure. Were the subsequent pressure 
equally distributed, and applied to every stone, we might then expect the whole 
surface to sink together; but as this can never be the case, inequality of pressure 
will speedily produce inequalities of tbe surface, which must increase In a 
rapid geometrical ratio. To establish a permanently level pavement with the 
materials we are speaking of, I do not say that the subjacent earth must be of a 
perfectly homogeneous density j it is sufficient that it be so compressed, either 
before or after laying the stones, or both before and after, that its parts of 
minimum density be able to resist the maximum of the pressure it will be sub- 
gequenHy liable to. In laying a new pavement, I should advise, first, mode- 
rately to compress the earth, and afterwards repeat tin tummta£ oik Mm 
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stones | by which division of the operation a degree of density would be obtained, 
with the application of much less power than would be required to produce the 
same by .only one application en the surface of the pavement. If at this period 
the proper quantum of compression has been given, there is no fear of any ine- 
qualities being farmed by the action of the heaviest vehicles ; but I should not 
think it requisite to give a similar density to the pavement in every street, there 
being many through which a vehicle heavier than a coach is seldom, if ever, 
known to pass. 

In cases where a street has been already paved in the old way, sAd when, 
as is usual in a few days, it has begun to assume its wonted picturesque uneven- 
ness of surface, it may be rendered perfectly and permanently level, without the 
expense of taking up the stones, by the careful application of the machine I re- 
commend. But the operation must not be too long delayed, for inequalities 
once formed, must necessarily incr ea s e with, accelerated rapidity, inasmuch as- 
the wheels continue to fall into the depressions with a momentum which pro- 
gressively increases with the increase of the depressions. An early obliteration of 
the nacent protuberances will put a stop to the evil, and a permanent density 
be established. 

The exact state of the surface of the pavement is rendered remarkably evi- 
dent and definable when water is thrown upon it; as I have had particular occa- 
sion to remark, when it has been applied abundantly to lay the dust. This 
I would make ancillary to the after-compressing operation I am now speaking 
of. The water-throwers should precede the machine, and certain men, with 
a good and careful eye, might mark the projecting stones with chalk, as a 
further guide to the action of the compressor. It is alse probable that the 
water would, more or less, diminish the friction of the stones against each other, 
and facilitate their descent. I have frequently observed, that nearly one half of 
Piccadilly might be levelled in this manner,, without the necessity of taking up a 
stone, except, in a very few places, where extraordinary depressions have been 
formed. I do not, however, wish to establish the utility of the method I pro- 
pose on the merits of this second-hand application of it, but mainly upon its 
application under and upon the stones, at the time of laying them. Nothing 
else willproduoe a level and permanent pavement with the materials at present 
in use, and consequently without increase of expense. With regard to the im- 
provement of these materials, it is certain that the more exactly the stones are 
cut, the. better j but this. I apprehend must be regulated by the prescribed lati- 
tude of expense; ifewoulrfbe well to take off their- convexity, by a few good chips 
from the top or. crown of the stones that are much worn. But let them' be 
wrought with the most mathematical nicety., it will avail nothing lathe end, if 
they are laid according tp the soft, uncompressed method, of the London paviors. 
If we would have an even pavement, we must either have recourse to the deep 
beds of cement, or the huge stones I have described in the beginning of this 
article,Jwith alTtheir expensiveness and other inconveniencies ; or we must apply, 
to the method and materials already in use*, the only process which, ^UixaswR*^ 
their evident defects, and produce the NvtetaMst t«ws^. h*^^» «^^ 
which the stones are laid, I should pietet * utaSas* <&\«*«* v»^» **^ 
rubbish, and a little chalk ; but tin* imngtmtirt. ^»» ^"k ^^^ "* 
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expense. The quantity of oxide and carburet of iron which forms under the 
pavement, produces a strong tendency in the subjacent mass to indurate and 
agglomerate, which would be very greatly accelerated by the pressure I recom- 
mend. 9 

It now only remains for me to refer to the principal or only objection which I 
can anticipate might be made to the use of my machine ; which is, the supposed 
injury it might occasion to the gas and water pipes. It will be very easy to prove 
in half an hour, by experiment, that no such injury can occur. Cast-iron pipes, 
at the depth of two feet, would not sustain any injury from the utmost efforts of 
the engine, especially if any care had been taken to lay the finer portion of the 
earth or gravel in immediate contact with them. But this precaution, I affirm, 
will be by no means necessary, if the pipes are from two to three feet from the 
surface, which surely is not an unreasonable depth." 



* I have frequently bad occasion to remark the very great degree of hardness 
which most earths will acquire, when submitted to pressure, after being saturated 
with animal or oleaginous fluids. En passant, I submit, whether some such use 
might not be made of the broth from the huge cauldrons at Whitechapel, wherein 
many horses are boiled at a time for dog's-meat. 
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